Earthen heritage is one of the oldest and universal forms of heritage but its conservation poses many challenges. Establishing international collaborations could provide an efficient, sustainable mechanism to increase knowledge exchange, aiding the development of earthen heritage conservation strategies around the world. However, perceived differences in how Eastern and Western countries value earthen heritage and develop conservation strategies can pose challenges for establishing collaborations. To understand these perceived differences and whether they hinder collaborations, this paper compares British and Chinese heritage conservation policy and practice and then reports the results from an innovative workshop examining the approaches of 13 Chinese and 13 UK based heritage experts and researchers towards earthen heritage conservation. Workshop participants undertook bilingual discussions and completed a co-created questionnaire available in English and Mandarin. Both groups identified historic value as the most important value and maintenance of authenticity and integrity, need for scientific research and site scale conservation as vital considerations for conservation strategies. This study found that to understand the potential for collaboration, individual perspectives need consideration as well as policies and practices. This innovative bilingual, discussion-based approach has potential to aid collaborations for diverse international issues from wildlife conservation to cross-boundary pollution and climate change.
Introduction
Earthen heritage is one of the oldest and universal forms of heritage with sites dating back to Neolithic times [1] [2] [3] . Its global importance has been recognized with earthen heritage comprising 10% of World Heritage Sites [4] . The first international Terra conference took place in 1972 which addressed the protection of earthen heritage and the establishment of national and international networks [2] . Interest in earthen heritage conservation has developed rapidly since the 1990's with research now being undertaken worldwide [5] [6] [7] . Nevertheless, earthen heritage conservation still faces many challenges caused by a lack of research into earthen materials [8] ; the vulnerability of earthen materials to degradation by environmental processes [4, 9] ; and the locations of many sites in remote and/or politically fragile areas [4] . The implication of these challenges is seen with earthen heritage sites comprising 33% of the World Heritage in danger list [4] .
Earthen heritage conservation and research has been and continues to be strongly directed and influenced by heritage conservation policies and past practice. International heritage conservation policy has developed since the late 1870's through a series of international charters, recommendations, resolutions and declarations [10] as well as through the development of domestic polices and guidelines. Until the 1980's and 1990's, the vast majority of the international documents and heritage conservation practice were based on Western heritage sites and Western approaches to heritage conservation (e.g., Charter of Athens, 1933, The Venice Charter, 1964 and the European Charter of Architectural Heritage, 1975 ) but applied globally. It was not until the publication of documents such as The Nara Document on Authenticity (1994) , that Eastern approaches to heritage conservation were explicitly addressed in built heritage conservation policy. However, Western biases still have the potential to brush over the vast range of heritage conservation practices. When addressing collaborations between Eastern and Western countries, understanding and acknowledging these historic biases is important as notions of an east/west divide can further mask important nuances in conservation practice [11] . Furthermore, as countries subscribe to international policies, countries have autonomy over conservation practices but this means there is a lack of an overarching international heritage conservation policy and so many approaches have been developed for earthen heritage conservation. Previous research has compared heritage conservation policies and past practices to understand the extent of differences, if any, between Eastern and Western countries [10, [12] [13] [14] [15] . However, despite the worldwide importance of earthen heritage and a great diversity of approaches to its conservation, there have been few studies addressing this specifically for earthen heritage [16] .
Earthen heritage conservation research has tended to develop strategies which can be applied to the physical structure of walls and reduce rates of degradation from environmental processes (e.g., wind, precipitation, sediment erosion) or to minimize damage caused by earthquakes. For sites located in low risk areas for earthquakes, strategies to reduce the impact of degradation caused by environmental processes include:
• applying surface treatments such as stabilizers [17, 18] , additives [19] and consolidants [20] [21] [22] .
• placing wall caps made of concrete, terracotta and tiling as well as soil and vegetation on top of earthen walls to be used as a sacrificial layer and promote water run off away from the wall [5, 23, 24] .
• adding drainage systems such as surface drains [25] , drainage slopes [26, 27] , drainage pipes [28, 29] and damp proof coursing [30] to promote the movement of water away from the site.
• applying structural interventions such as grouting cracks and wooden rod anchorages to the walls [31] .
In general, these approaches have initially decreased rates of erosion but over longer time periods, they have tended to have minimal impact [18, 21, 32] or, in some cases, have increased rates of degradation by causing unintended consequences such as salt mobilization and water pooling [23, 33] . The complexity of deteriorative processes impacting earthen heritage suggests that new techniques and approaches need to be researched and trialled to minimize further damage to earthen heritage.
To aid future research into earthen heritage conservation, establishing international collaborations is vital for forming sustainable mechanisms for promoting knowledge sharing and understanding [6, 15] . There have previously been several such collaborations [12, 34] . However, perceived differences, especially between Western and Eastern countries, in how countries value heritage sites and implement conservation strategies as well as language and geographical barriers, have made collaborations difficult [10, 12, 35] , suggesting that further attempts to elicit common values and approaches towards heritage conservation are required for collaboration to be successful. These perceived differences are seen between the UK and China which have different histories regarding heritage conservation [10] . However, both countries are at the forefront of research on earthen heritage and heritage science more generally, have comprehensive heritage conservation policies and have shown a desire to undertake future collaborative work. This paper focuses on comparing specific countries, rather than wider continental approaches to conservation to allow a deeper discussion and understanding of potential collaboration between researchers. This study is part of a wider research project involving researchers in the UK and China using computational modelling to assess the suitability of conservation strategies for earthen heritage-focusing on the World Heritage earthen site of Suoyang Ancient City (锁 阳 城), Gansu Province, northwest China. As such, it is essential to understand why certain conservation strategies are implemented and whether ideas about what constitutes a preferred conservation strategy differ between countries. This study has three goals: (1) to compare heritage conservation policy and practice, past and present, in the UK and China to identify differences and similarities in formal principles/guidelines and to understand if and how, these differences have played out in heritage conservation. (2) To assess more specifically the potential for future collaborations for earthen heritage conservation, through an investigation of the similarities and differences between small groups of UK based and Chinese experts with backgrounds in conservation practice and conservation and deterioration research. Heritage experts were chosen for this study as in both the UK and China they play a crucial role in developing new strategies and disseminating information to relevant bodies who implement conservation strategies [6, 14, 35] . Experts from a range of ages and academic positions were included to assess the current potential for collaboration as well as incorporating the views of early career researchers to understand potential future trajectories for collaboration within earthen heritage research. (3) To understand if differences between policy and practice in the UK and China map onto those recorded from the in-depth exploration of UK based and Chinese experts.
Materials and Methods

Comparison of Policies and Practices
National policy documents were chosen for comparison due to the lack of overarching international principles for earthen heritage conservation (Figure 1 This study is part of a wider research project involving researchers in the UK and China using computational modelling to assess the suitability of conservation strategies for earthen heritage-focusing on the World Heritage earthen site of Suoyang Ancient City (锁阳城), Gansu Province, northwest China. As such, it is essential to understand why certain conservation strategies are implemented and whether ideas about what constitutes a preferred conservation strategy differ between countries. This study has three goals: (1) to compare heritage conservation policy and practice, past and present, in the UK and China to identify differences and similarities in formal principles/guidelines and to understand if and how, these differences have played out in heritage conservation. (2) To assess more specifically the potential for future collaborations for earthen heritage conservation, through an investigation of the similarities and differences between small groups of UK based and Chinese experts with backgrounds in conservation practice and conservation and deterioration research. Heritage experts were chosen for this study as in both the UK and China they play a crucial role in developing new strategies and disseminating information to relevant bodies who implement conservation strategies [6, 14, 35] . Experts from a range of ages and academic positions were included to assess the current potential for collaboration as well as incorporating the views of early career researchers to understand potential future trajectories for collaboration within earthen heritage research. (3) To understand if differences between policy and practice in the UK and China map onto those recorded from the in-depth exploration of UK based and Chinese experts.
Materials and Methods
Comparison of Policies and Practices
National policy documents were chosen for comparison due to the lack of overarching international principles for earthen heritage conservation (Figure 1 In England, Historic England's Conservation Principles provide a framework for conservation practices and managing change in historic environments [36] . In China, Principles for the Conservation of Heritage Sites in China, 2015, (hereafter the China Principles) provide national guidelines for cultural heritage practice [37] . The China Principles were originally produced in 2000 through collaboration between China, Australia and America (Figure 1 ). It has since been published bilingually with a Mandarin/English glossary of technical terms and concepts to ensure consistent In England, Historic England's Conservation Principles provide a framework for conservation practices and managing change in historic environments [36] . In China, Principles for the Conservation of Heritage Sites in China, 2015, (hereafter the China Principles) provide national guidelines for cultural heritage practice [37] . The China Principles were originally produced in 2000 through collaboration between China, Australia and America (Figure 1 ). It has since been published bilingually with a Mandarin/English glossary of technical terms and concepts to ensure consistent usage of terminology [35] and was revised in 2015. This study uses the 2015 version. Both policies were thematically reviewed and compared.
To compare past heritage conservation practices, a wide literature search including both English and Chinese publications was undertaken for each of the main themes identified in the policies. The search was not limited to earthen heritage to ensure a broad range of heritage practices were assessed and compared.
Approach to the Workshop
The workshop element of this study was carried out as part of a larger two-day workshop held in March 2018 in the UK. The workshop was attended by 13 Chinese and 13 UK based heritage experts and scientific researchers who undertake work to inform and shape conservation strategies and who have a range of academic and practical experience. The UK based participants were international in profile but as they were working in the UK they are seen as representing current UK approaches to heritage research. All participants had a minimum of a master's degree with over half also having a doctorate and were from a range of career stages from early career, with approximately 25% of participants under 30 years old, to senior researchers.
The workshop was bilingual throughout to recognize the importance of language in communicating technical and nuanced ideas. All resources were available in Mandarin and English and were translated by a researcher who has studied heritage science at a post graduate level in both China and the UK. Additionally, three translators were present to translate introductory presentations, feedback and questions.
At the start of the workshop, all participants were invited to introduce themselves, their work and their background. At the start of every session, the importance of everyone's contribution to the discussions was emphasized. All sessions were held under Chatham House rules to protect participants' anonymity (see www.chathamhouse.org for more information).
The workshop used a mixed method approach to enable the collection of qualitative and quantitative data. Discussions were used to gain a deeper understanding of how participants approached the valuation of earthen heritage sites and its conservation. The discussions also allowed participants the freedom to express and discuss individual views, ask questions and debate contentious topics. A co-created questionnaire completed anonymously was used to ensure that all participants had the opportunity to express their views and all responses were viewed as equal. It also allowed the collection of quantifiable data.
Workshop Case Study: Suoyang Ancient City
To focus discussions, Suoyang Ancient City was used as a case study site. Suoyang Ancient City was built in the Han and Tang dynasties along the Silk Road in northwest China, to the north of the Qilian Mountains (Figure 2 ). It was built largely out of rammed earth as a fortification and communication settlement and also had an extensive irrigation infrastructure. In 2014, it was listed as one of 33 properties that make up the trans-boundary Silk Road World Heritage site.
A Chinese earthen heritage site was chosen as a focus for discussion to move away from the historic Western bias seen in conservation policy and practice. Suoyang was chosen as many of the Chinese researchers and some of the UK based researchers had visited the site. Furthermore, Suoyang is experiencing degradation by wind, sediment and water erosion but lacks a comprehensive long-term conservation plan, thus it provides real conservation challenges that could be discussed throughout the workshop.
An introductory presentation about Suoyang was given to ensure all participants had a baseline knowledge of Suoyang and its conservation challenges. For those who had not visited the site, they were asked to use their knowledge of other earthen heritage sites throughout the workshop. 
Discussions
Discussions were held in four groups of 5 to 7 people. Each group had a chairperson and a note taker. Note takers did not attribute any comments to specific participants. The groups were organized such that there were two UK based and two Chinese groups. All groups had researchers from a range of ages, academic levels and backgrounds and where possible, an equal gender balance. This was chosen after consultation with Chinese and UK based researchers to allow discussion to flow freely within the time available and to ensure participants felt able to present their own views.
There were three discussions which each lasted between 20 to 35 min. The topics for discussion were developed with input from both UK based and Chinese heritage researchers to ensure all participants could contribute. The discussions focused on (1) values associated with Suoyang; (2) factors which need to be considered in designing a conservation strategy; and (3) which aspects of a conservation strategy are the most/least important and which are difficult to implement. At the end of each discussion session, the group chairs fed back to all participants and there was time for questions.
After the third discussion, participants were given six post-it notes, each divided in two with English and Mandarin sections. Participants wrote their three most important and three least important factors for a conservation strategy for earthen heritage and answers were translated. These were bought to the front and arranged into themes.
Questionnaire
The thematic review of the policy documents and earthen heritage literature was used to create a baseline questionnaire. The questionnaire was designed to gain an insight into (1) how participants value Suoyang and earthen heritage and (2) what participants would view as a preferred conservation strategy. The questionnaire was presented in both Mandarin and English at the workshop for discussion ( Figure 3 ). Participants were asked to critique the questionnaire, assessing if questions were relevant and if all key aspects of earthen heritage conservation were addressed. In addition, this process allowed participants to clarify parts of the questionnaire which may have been open to misinterpretation. Suggestions to alter the baseline questionnaire were made by both Chinese and UK based participants with questions being added, removed and redefined. These suggestions were used to produce a co-created questionnaire available in both Mandarin and English ( Figure 3 ). 
Discussions
Questionnaire
The thematic review of the policy documents and earthen heritage literature was used to create a baseline questionnaire. The questionnaire was designed to gain an insight into (1) how participants value Suoyang and earthen heritage and (2) what participants would view as a preferred conservation strategy. The questionnaire was presented in both Mandarin and English at the workshop for discussion ( Figure 3 ). Participants were asked to critique the questionnaire, assessing if questions were relevant and if all key aspects of earthen heritage conservation were addressed. In addition, this process allowed participants to clarify parts of the questionnaire which may have been open to misinterpretation. Suggestions to alter the baseline questionnaire were made by both Chinese and UK based participants with questions being added, removed and redefined. These suggestions were used to produce a co-created questionnaire available in both Mandarin and English ( Figure 3 ). The final co-created questionnaire contained six questions on value, 28 questions on what constitutes a preferred conservation strategy and three optional demographic questions (Table 1) . Within the final questionnaire were six question types (see Table 1 and Appendix A). The three most common types were:
• A five-point Likert-type scale used for value questions. The scale ranged from 1 (not important) to 5 (very important) with 3 as neutral.
• An adapted seven-point semantic differential/Likert-type scale with true opposites used for questions relating to conservation strategies. Pairs of mutually exclusive words, such as 'visible' and 'not visible,' were placed at the left and right ends of a horizontal scale. The scale ranged from 3 (left hand side concept is essential) to 0 (neutral) to 3 (right hand side concept is essential).
• An adapted seven-point semantic differential, Likert-type scale with false opposites. This differed from the previous question type as the pairs of words at the opposite ends of the scale were not mutually exclusive. This question type was included to force the respondents to think whether they had a preference towards one option. If both were of equal importance, the participant would choose 0.
With all scales, intermediary numbers did not have word descriptions to produce more equal spacing between numbers. All participants were given as much time as they needed to complete the questionnaire which on average took 15 to 20 min. Cheap installation cost <¥10,000; ¥10,000-100,000; ¥100,000-1,000,000; ¥1,000,000-10,000,000; >¥10,000,000
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Analysis of Questionnaire Results
Results from the discussion were reviewed thematically and results from the questionnaire were analysed dependent on question type.
Relative Importance Index (RII) was used to assess the strength of opinions from scalar questions. RII is a non-parametric test which can be used on ordinal data (Appendix B) [38] . The index ranges from 0 to 1 but the meaning of the RII value is dependent on the scale of the question type used (Table 2 ). For the seven-point semantic differential, Likert-type scales, a high RII value could be caused by either all respondents answering highly on the same side of the scale or by respondents answering highly on different sides of the scale.
To test for the agreement between participant responses, a weighted agreement index was developed by the authors for the seven-point semantic differential, Likert-type scales (Appendix B). The index ranges from −1 to 1 with 1 showing that all participant responses were on the right-hand side of the scale and −1 showing that all respondents responded on the left-hand side of the scale. As the index tends towards 0, there was less agreement among respondents. Neutral responses were not included as they had not shown a preference to either side of the scale.
To compare the difference in responses between Chinese and UK based responses, Mann-Whitney U test was used at a 0.05 level of significance. The China Principles and Historic England's Conservation Principles were found to have many similarities but also some differences in key concepts which could impact on how earthen heritage conservation is undertaken ( Table 3 ). The China Principles regard heritage sites as places with "immovable physical remains created during the history of humankind and that have significance" [37] (p. 58). They also state that the aim of heritage conservation is "to preserve all physical evidence" along with its intangible heritage and to slow future deterioration [37] (p. 61). In contrast, Historic England's Conservation Principles place a much stronger weighting on intangible heritage as they view heritage sites as going beyond the physical to include all characteristics that can contribute to a sense of place [36] (p. 14) and heritage conservation as the process of managing change in ways that will sustain the site's values [36] (Principle 4.2). Current earthen heritage conservation research focuses mainly on protecting physical structures but even though the publication of the China Principles placed a greater emphasis on intangible heritage in Chinese heritage conservation policy [35] , the differences between the two sets of principles could cause friction over future considerations of intangible heritage within earthen heritage conservation. 
Integrity
Preserving the entirety of a site and full range of values Wholeness and honesty
Conservation techniques
Only techniques proven to be beneficial to reducing degradation at the site should be used. Traditional craftsmanship should be maintained Traditional materials have known lifetimes and behaviours whereas new materials are much less certain
Reversibility
Conservation treatments should not compromise future treatments Ability to judge long term impact of changes is limited
Participation
The public have a responsibility and obligation to participate in heritage conservation. [28] [29] [30] [31] [32] . Despite the different names attributed to value types, there is some overlap between meanings in the two policies (Figure 4 ). For example, Historic England's communal value derives meaning from people who relate to a site [36] (p. 31) and similarly the China Principles' social and cultural values relate to the benefit that society derives from a site and also the ethnic, regional and religious diversity associated with a site [37] (p. 61). Some values, such as artistic and aesthetic value, do not have an equivalent. In the China Principles, artistic value addresses the artistic creativity and the site's representative style of a particular period in history and in Historic England's Conservation Principles aesthetic value is derived from how people gain sensory and intellectual stimulation from a site. This suggests some value types can be approximately transferred between countries. However, care is needed to understand and preserve the nuanced differences between value types and furthermore, acknowledge that for some values, earthen sites are judged differently in different countries. Historic England's Conservation Principles view authenticity as a site's attributes and elements that most truthfully reflect and embody the heritage values attached to it [36] (Principle 4.3) . Similarly, the China Principles view authenticity as residing in the original materials, workmanship and design along with the continuation of cultural traditions associated with the site [37] (p. 67). In both principles, reconstruction of extant sites is not permitted and any changes to a site should be distinguishable from original material. However, in the China Principles, there is a greater flexibility for reinstatement when the original site has for example partially collapsed, deformed or when reinstatement enables the historic setting to reveal the values of the site [12, 39] . This difference in reinstatement could pose problems for earthen heritage conservation research with different standards being viewed as acceptable.
In both principles, integrity focuses on conserving the full range of a site's values within its setting. The China Principles place a heavy emphasis on the use of buffer zones which is also emphasized in UNESCO World Heritage nominations [12] .
Both principles emphasize the use of traditional materials and advise against the use of new material until they have been proven effective. However, the China Principles state that conservation measures should not compromise future treatments [37] (p. 68) whereas Historic England's Conservation Principles state that it is difficult to judge the long-term impact of conservation treatments and this should not prevent modest changes being applied [36] (p. 47). For earthen heritage research, this means that both UK and China have a similar policy approach to the materials and methods to use in conservation strategies but China, adhering to the China Principles, could be more reserved when applying new treatments to sites. Substantial differences were found over who can participate in the process of conservation. The China Principles are based on a top down approach where the national government holds the ultimate decision making power [6, 35] , all heritage practitioners are expected to follow them [12] and the public should feel a responsibility and obligation to support heritage conservation [37] (p. 64). In contrast, Historic England's Conservation Principles provide a framework to advise Historic England's Conservation Principles view authenticity as a site's attributes and elements that most truthfully reflect and embody the heritage values attached to it [36] (Principle 4.3) . Similarly, the China Principles view authenticity as residing in the original materials, workmanship and design along with the continuation of cultural traditions associated with the site [37] (p. 67). In both principles, reconstruction of extant sites is not permitted and any changes to a site should be distinguishable from original material. However, in the China Principles, there is a greater flexibility for reinstatement when the original site has for example partially collapsed, deformed or when reinstatement enables the historic setting to reveal the values of the site [12, 39] . This difference in reinstatement could pose problems for earthen heritage conservation research with different standards being viewed as acceptable.
Both principles emphasize the use of traditional materials and advise against the use of new material until they have been proven effective. However, the China Principles state that conservation measures should not compromise future treatments [37] (p. 68) whereas Historic England's Conservation Principles state that it is difficult to judge the long-term impact of conservation treatments and this should not prevent modest changes being applied [36] (p. 47). For earthen heritage research, this means that both UK and China have a similar policy approach to the materials and methods to use in conservation strategies but China, adhering to the China Principles, could be more reserved when applying new treatments to sites. Substantial differences were found over who can participate in the process of conservation. The China Principles are based on a top down approach where the national government holds the ultimate decision making power [6, 35] , all heritage practitioners are expected to follow them [12] and the public should feel a responsibility and obligation to support heritage conservation [37] (p. 64). In contrast, Historic England's Conservation Principles provide a framework to advise government but they are not dependent on the government's support and there is a greater emphasis on experts engaging and encouraging participation from communities and other stakeholders [36] (Principle 2). These differences in governance and participation within heritage conservation have the potential to cause frustrations and tensions within international collaborations while participants become familiar with other countries systems and appreciate their merits-even if they go against personal beliefs about how systems should be organized.
Practice
Despite many similarities between policies, multiple differences between heritage conservation practice in the UK and China have been found, caused in part by historical, cultural, political and practical differences [10, 12, 40] . According to reviews of conservation in China [6, 10, 41] , contemporary conservation practices which focus on conserving physical remains and historic material of sites were not established until the early 1900s and grew in popularity in the 1980s with the opening up of China. This means conservation practice is still relatively young in China and collaborations need to recognize the challenges caused by this, such as a lack of public awareness.
Cultural differences have also been found to cause differences in heritage conservation practice between the UK and China. For example, in practice, considerations of authenticity in the UK generally reflect Historic England's policy guidelines and are highly related to material concepts with preferences towards minimal intervention. Current understandings of authenticity in the UK developed over the course of the 19th century, with some suggesting that conflicting values surrounding cultural heritage caused the concept of authenticity to rise in importance and go from restoration and conservation being entwined ideas to focusing ideas found in its current definition [42] . In China, authenticity is viewed by some as an imported concept [43] and it is debated whether authenticity should conserve original parts of the site in their present day condition or, if sites should be restored to give the effect of how the site was at its prime as this is argued to give visitors a more authentic experience of visiting the site [44] . The discrepancy has occurred as authenticity is not an indigenous concept in China [43, 44] and so authenticity can either be translated in Mandarin as yuanzhenxing (原真性) meaning 'the original true state' or zhenshixing (真实性) meaning 'true state' [45] . If yuanzhenxing is used, this refers to the original state of the site when it was created thus supporting large scale reconstructions to recreate sites as they were in their heyday. If zhenshixing is used, the concept is applied to the current condition of the site. For earthen heritage research this means that those involved need to understand which version of authenticity is being used for the sites and what implications this has for the conservation strategy.
Differences in the governance of and participation in heritage conservation were also found. China's top down structure of governance of heritage conservation means that local voices are not effectively heard, although there has recently been an increased effort to include local groups in conservation strategies [46] [47] [48] . In comparison, many UK heritage conservation organizations encourage the inclusion of multiple stakeholders and communities when developing conservation strategies but tensions between expert and local knowledge are still found especially at the planning stage [49, 50] . With different stakeholder groups being included in the conservation of different sites, collaborations need to be open about whose voices are heard and how this could affect decisions regarding the conservation of a site.
Finally, it is worth noting that there are also practical challenges for earthen heritage conservation caused by language and geographical barriers. Translating complex technical concepts requires far more than word for word translation as seen with the concept of authenticity [35, 45] . It requires someone with a technical understanding of the topic in both languages to be able to translate concepts so they have the same meanings and connotations in both languages even when specific words may not exist in one or other of the languages. In addition, there is the challenge of overcoming the physical distance between collaborators. Internet based communication may be appropriate but in many cases setting up a collaboration as well as undertaking field or site work requires meeting in person. As the distance between China and the UK is vast and travel and visa applications are expensive, this requires enough funding to support such meetings.
Workshop and Questionnaire Outcomes
Value
Historical value was seen as Suoyang's most important value by both Chinese and UK based respondents with scientific and cultural values also being seen as important ( Figure 5 ). There was general ambivalence towards Suoyang's artistic value. However, in the discussion some UK based participants viewed the site and especially the temple, as beautiful while some actively viewed the sites as lacking artistic value due to its lack of decoration and embellishment. participants viewed the site and especially the temple, as beautiful while some actively viewed the sites as lacking artistic value due to its lack of decoration and embellishment. In all cases except economic value, the Relative Importance Index (RII) showed that Chinese participants attributed a greater importance to each value ( Figure 5 ). In discussion, Chinese participants shared knowledge that many UK based participants were unaware of, such as a Tang dynasty story where a Chinese General and his army were surrounded at the city by a Western army. When food ran out, they ate a plant called Suoyang to keep them strong and named the city after it.
The importance of economic value was debated. In the post-it note task, economic considerations had the greatest number of post-it notes votes in both the most and least important categories. Participants generally thought, in theory, economic value should not be important but in practice can help fund a site's general upkeep and conservation.
Many participants argued that values could not be viewed in isolation due to links and overlaps between value types. In addition, it was agreed that the value of Suoyang should be viewed within a wider context such as comparing it to the other sites which form the Silk Roads World Heritage site or across wider areas such as China or central Asia. Finally, it was stressed by all groups that understanding a site's value was crucial before any conservation strategy was designed or undertaken. In all cases except economic value, the Relative Importance Index (RII) showed that Chinese participants attributed a greater importance to each value ( Figure 5 ). In discussion, Chinese participants shared knowledge that many UK based participants were unaware of, such as a Tang dynasty story where a Chinese General and his army were surrounded at the city by a Western army. When food ran out, they ate a plant called Suoyang to keep them strong and named the city after it.
Many participants argued that values could not be viewed in isolation due to links and overlaps between value types. In addition, it was agreed that the value of Suoyang should be viewed within a wider context such as comparing it to the other sites which form the Silk Roads World Heritage site or across wider areas such as China or central Asia. Finally, it was stressed by all groups that understanding a site's value was crucial before any conservation strategy was designed or undertaken.
Conservation Strategies
For both Chinese and UK based respondents, the need for maintaining integrity and authenticity; having scientific research to underpin conservation; and having a site scale conservation strategy were the conservation attributes with the highest RIIs and all showed almost-if not complete-agreement between participants (Figure 6 ). In addition, most respondents preferred conservation strategies to use both scientific and local knowledge; innovative and traditional techniques; Western and Chinese conservation policies and conserve physical and intangible heritage. Table 2 for Question numbers.
Responses from participants regardless of nationality or background expressed that scientific research should be embedded in conservation strategies and many wanted more scientifically informed site scale, preventative conservation to be used at earthen sites. These strategies were also viewed by participants as beneficial to maintaining Suoyang's authenticity and integrity as strategies would cover the whole site and could modify the environment rather than the site's physical structure. However, participants acknowledged the complexity of applying this in practice as many areas of Suoyang and other earthen sites, require urgent rescue treatments. In these Table 2 for Question numbers.
Responses from participants regardless of nationality or background expressed that scientific research should be embedded in conservation strategies and many wanted more scientifically informed site scale, preventative conservation to be used at earthen sites. These strategies were also viewed by participants as beneficial to maintaining Suoyang's authenticity and integrity as strategies would cover the whole site and could modify the environment rather than the site's physical structure. However, participants acknowledged the complexity of applying this in practice as many areas of Suoyang and other earthen sites, require urgent rescue treatments. In these situations, participants argued that treatments may be used without full scientific research and potentially at the detriment of the site's authenticity and integrity.
In addition, there was almost complete agreement that short term degradation should be minimized. However, minimizing short term degradation was more essential to UK based respondents than Chinese respondents. In the medium and long terms, there was complete agreement amongst UK based respondents that degradation should be minimized but notably less agreement amongst the Chinese respondents. This difference was significant at the medium term (Table 4 , Q10). In discussions, the disjunct between practice and theory was again raised as, in principle, participants supported conservation strategies minimizing long term degradation but recognized the need for rescue conservation which can cause strategies to focus on short term degradation. Table 4 . P values (to 3 decimal places) for questions with significant differences between Chinese and UK based participants. Refer to Table 2 There were slight preferences shown by Chinese respondents towards using scientific knowledge and the China Principles to inform conservation strategies and by UK based respondents towards using local knowledge and Western conservation principles. The preference held by UK based respondents for using Western principles was notably stronger than the Chinese respondents towards using the China Principles. Chinese respondents showed a stronger preference to conserve physical aspects of heritage sites than UK based respondents. This was similarly seen in the discussion where Chinese respondents reported that the conservation of physical features was a primary goal.
There were significant differences between the UK based and Chinese respondents over the amount of people hours they thought were needed for maintenance and installation (Table 4 , Q15-16b). Having intensive people hours for both the maintenance and installation was more essential for Chinese than UK based respondents. Furthermore, when respondents were asked what they would consider as a minimal number of people hours and a cheap cost for installation and maintenance, there was a significant difference between the UK based and Chinese respondents, with Chinese respondents considering more people hours and higher costs to be considered as minimal and cheap than the UK based respondents. Chinese participants highlighted that in theory maintenance would be done daily on site but in practice there are not the resources allocated to make this possible.
In addition, there were also significant differences between the UK based and Chinese respondents over approaches to a conservation strategy's visibility and the number of parts. Chinese respondents would also prefer the strategy not to be visible whereas there was a preference for UK based respondents for the strategy to be visible. The Chinese respondents also showed a stronger preference towards a strategy having more component parts with UK respondents showing little preference.
Discussion
Policy and Practice
Historic England's Conservation Principles and the China Principles provide a broadly similar approach to heritage conservation with regard to what heritage conservation aims to achieve, the importance of understanding the value of a heritage site, valuing authenticity and integrity and preferred conservation strategies. In contrast, there were many differences found between the practices of heritage conservation in the UK and China with differences of what authenticity is and who is able to participate [46] [47] [48] [49] [50] . This suggests that, at policy level, there is already the basis for a common language in heritage conservation between UK and China which could be applied directly to earthen heritage research. However, the differences found in practice suggest that further work needs to be undertaken to develop a meaningful common language at a practical level. As all heritage conservation is ultimately practical, for earthen heritage collaborations between the UK and China to be successful, further work is needed to understand why differences between policy and practice emerge and if these processes can be included within a common language to improve cross cultural understandings.
Values
The set of values in the China Principles were used in the co-created questionnaire to understand how participants valued Suoyang and earthen heritage. All participants at the workshop were used to attaching values to heritage sites but for many of the UK based participants the value types in the questionnaire were new. Furthermore, previous studies suggested that the emphasis in China on the deep cultural meaning and spiritual values of cultural sites which contrasted with the West's emphasis on the functional attributes of heritage sites [15] and the hierarchies of value imposed by Western countries resulted in differences in understanding of the concept of heritage value [44] . Consequently, the similarity between how Chinese and UK based participants valued Suoyang was unexpected but suggests that this transfer in understanding of value types across cultures is likely to have been aided by the overlap of some values in the China Principles' values with those presented by Historic England (Figure 4 ) and also by this study's approach to sharing knowledge: the co-creation of the questionnaire gave participants the opportunity to discuss and amend definitions of values before answering the questionnaires (Figure 3 ). This suggests the bilingual discussion-based method enables participants to go beyond an east/west divide by working together to engage critically with concepts from their own country and other countries and to use both in developing more nuanced understandings of the given concepts [11] . This study also demonstrates that locals and non-locals provide different lenses through which to view the importance of Suoyang and other earthen sites; when the understandings from these lenses are combined a fuller understanding of a site's value is achieved. Local knowledge has been argued to be vital in understanding the cultural and social values both in China and the UK [48, 51] and was similarly seen with the knowledge held by the Chinese participants in this study with for example the Chinese Army story, which outsiders may not be aware of or have access to the information. Non-locals can provide a set of understandings on what foreigners might value when visiting. For example, Suoyang was viewed as unusual and beautiful by many UK based participants but ugly and functional for many Chinese based participants. This demonstrates the need to view the site from multiple perspectives as something that is common or boring to one person may be beautiful and rare to someone else. Access to local and non-local knowledge and perspectives requires trust and mutual respect between both parties. This study achieved this between local and non-local heritage experts with accurate translation, explanations of what the knowledge will be used for and valuing opinions equally. Further work is needed to understand the opinions of other stakeholder groups at Suoyang.
It is also interesting to note that economic value is not in the China Principles or Historic England's Conservation Principles, despite both principles emphasizing site sustainability and role within the tourism industry. At this workshop, the tension between the ideal that economic value should not be viewed as important versus the reality that the economic value of a site helps fund conservation was expressed by both UK based and Chinese participants. In addition to common approaches, these common challenges could also be used as a basis for forming collaborations.
These findings show that heritage experts from countries with different histories regarding heritage conservation, which have different heritage conservation policies and past practices, can effectively come to a mutual understanding of a site's value, by discussing and debating issues and new concepts in a bilingual environment. It also shows how collaborations have the potential to enrich the value of earthen heritage sites with different groups identifying their own specific areas of value.
Conservation Strategies
This study found that Chinese and UK based heritage experts generally agreed that concepts and issues such as authenticity, integrity, scientific underpinning and conserving physical and intangible values of a site were the most important to consider when devising a conservation strategy for Suoyang. This is seemingly unsurprising as both English and Chinese policies stress the importance of these concepts and studies have found that in practice there is a similar emphasis on their consideration [6, 45, 52] . However, this study found that it is notable that there were compromises made by participants in how they would theoretically undertake conservation and what they are willing to accept in practice. For example, participants from both countries in theory would maintain authenticity by conserving present day materials, being minimally invasive and altering the environmental conditions. However, in practice, participants accepted that for some conservation such as rescue conservations, strategies may need to be applied to the physical structure of the wall. Similarly, for scientific underpinning, researchers theoretically wanted conservation strategies to be fully researched. However, in practice, due to a lack of historical data for earthen heritage, the large number of earthen sites in need of conservation and a lack of financial investment into earthen heritage, participants acknowledged that conservation strategies may not be fully researched. This suggests that for earthen heritage collaboration to be successful, all parties need to understand what each party considers as an ideal solution but also what they would be willing to compromise on to implement a strategy in practice. The similarities between the UK based and Chinese participants' approaches to earthen heritage conservation both in theory and practice suggest that there is common ground between these parties even when compromises have been taken into consideration.
The majority of Chinese and UK based heritage experts also agreed that having a site scale conservation strategy applied to areas of the site experiencing degradation and at risk of future degradation was important. Historic England's Conservation Principles does not provide guidance on spatial scales at which conservation should be undertaken but states that conservation strategies are only harmful if the significance of a site is eroded [36] (p. 43). In contrast, the China Principles states that intervention should be on areas of heritage at risk of degradation or areas most at need [37] (p. 68). This difference in findings between the Chinese participants and the China Principles indicates the presence of a Chinese Policy/Participant disagreement (see Figure 7 ). This could be because the China Principles are generalized for all immovable heritage sites and so does not specifically consider the vulnerability of earthen heritage to degradation. Furthermore, the practicalities of applying conservation strategies at a site scale should be considered within a collaboration. The complexity of site scale conservation mean that collaborations are likely to be needed for longer periods of time and also increases the number of potential misunderstandings between collaborators. However, the findings from this study have shown that complex problems can be effectively tackled with clear communication and equal treatment amongst members.
specifically consider the vulnerability of earthen heritage to degradation. Furthermore, the practicalities of applying conservation strategies at a site scale should be considered within a collaboration. The complexity of site scale conservation mean that collaborations are likely to be needed for longer periods of time and also increases the number of potential misunderstandings between collaborators. However, the findings from this study have shown that complex problems can be effectively tackled with clear communication and equal treatment amongst members. This study also found that there are further challenges for collaboration as there are significant differences between UK based and Chinese respondents with issues such as minimizing degradation and the practicalities for implementing conservation strategies, even though the China Principles and Historic England's Conservation Principles are broadly similar. This difference between the UK based and Chinese participants indicates that for these issues there is a Participant Chinese/UK based disagreement (Figure 7 ). This could have occurred as many of the Chinese participants had implemented conservation strategies, including rescue conservation, on site but the UK based participants had limited on site experience. Therefore, the Chinese participants are likely to been more aware than their UK counterparts of the complexities and thus the resources needed for implementing a conservation strategy on site and the limitations of conservation strategies at reducing degradation. In addition, it is interesting that the importance of degradation over the three timescales remains relatively stable for the Chinese respondents but for the Western respondents there is a significantly lower importance placed on minimizing long term degradation. This could be a reflection of Historic England's Conservation Principles statement that the ability to judge the long-term impact of a strategy is limited on the UK based participants. These differences show that similarities in policies do not always translate into similar practices between heritage experts. This highlights the importance of being aware of participants' backgrounds and previous experience to understand how participant's previous experiences may feed into their future conservation practices.
Finally, this study found that there were also differences between the responses from UK based and Chinese respondents which reflect differences in policy and past practice. The stronger preference for Chinese respondents to preserve the physical structure of a wall could reflect the China Principles placing a larger emphasis on conserving tangible rather than intangible heritage compared to Historic England's Conservation Principles. Similarly, the difference in Chinese and UK based respondents towards the visibility of a conservation strategy could be caused by differing ideas of integrity and authenticity [43, 44] . The UK based respondents' preference towards a visible strategy could be influenced by Historic England's Conservation Principles definition of integrity which is based around the idea of honesty and for conservation treatments to be able to be differentiated from the historic material. If visitors to a site are also able to differentiate between the treatment and historic material, the treatment needs to be visible. In the China Principles, conservation treatments are also supposed to be distinguishable from historic material (p. 45). However, as seen in practice with the different translations of authenticity, it is also common for sites to be restored back to an original state with limited emphasis placed on the differentiation between historic and new materials [45] . This suggests that in these cases both Policy/Participant and Chinese/UK based disagreements are present ( Figure 7 ) and could pose the greatest challenge for finding common ground for earthen heritage conservation.
This study shows that even if countries' policies and practices have previously been similar, for collaboration it cannot be assumed that participants will follow their policy guidelines or past practices. Instead, the process for finding common ground for collaborations is specific to individual groups of people and individual earthen heritage sites. This study shows that establishing a bilingual environment where all participants are able to present their views can provide a pathway for discussion, debate and ultimately the potential for promoting and increasing the success of collaborations both for earthen heritage conservation and potentially many other areas of research.
Conclusions
This study compared heritage conservation policy, practice and heritage experts' opinions to assess the extent to which there is common ground between UK based and Chinese approaches to earthen heritage conservation. A bilingual workshop with discussion sessions and a co-created questionnaire were used to understand how Chinese and UK based heritage experts value earthen heritage sites and what they view as important properties for a conservation strategy. Suoyang Ancient City, China, was used a case study to focus discussions during the workshop.
This study found that for both UK based and Chinese heritage experts, historic value was the most important and artistic value the least important value for the earthen heritage site of Suoyang. It also found that concepts and issues of integrity, authenticity, scientific underpinning, the scale of the conservation strategy, conserving physical and intangible values of a site and methods used to undertake conservation were viewed as very important by both sets of experts. However, there were also some significant differences between the Chinese and UK based heritage experts, such as their approaches to installing and maintaining conservation strategies.
Overall, the similarities and differences in participant responses, policies and practice show the importance of acknowledging the wide array of approaches towards earthen heritage conservation. This study showed that to understand if two (or more) groups will be able to undertake successful collaboration, it is not enough to compare policies and past practices but that also the opinions of the specific people involved need to be considered. To enable these opinions to be honestly and openly expressed, this study has shown that a bilingual, workshop approach enabled respectful discussion and debate. The similarities between UK based and Chinese experts found in this study suggest similar groups of heritage experts could also use this process to find common ground which could be used as a basis for future collaborations. Undertaking a field based meeting could be a potential next step to further strengthen collaborations.
